INTRODUCTION
In previous papers, we have shown that the colour, grain size, mineralogy, chemical compo sition, oxidation state of iron and manganese micronodule abundance in surface sediments of the Southwestern Pacific Basin vary with increas ing distance from New Zealand and that this variation is probably related to the decreasing sedimentation rate in the basin with increasing distance from New Zealand (Meylan et al., 1982; Stoffers et al., 1985; Glasby, 1991; Graham et al., 1997) . There also seemed to be a threshold sedi ment accumulation rate below which manganese nodules form in abundance. More recently, we have obtained sedimentation rates on 11 sediment cores from the Southwestern Pacific Basin which confirmed this idea by establishing a 15-fold or more decrease in sedimentation rate across the basin (Schmitz et al., 1986) . In addition, the ac cretion rates and element accumulation rates of seven manganese nodules from the Southwestern Pacific Basin have been determined (Mangini et al., 1990) . This has enabled palaeoceanographic changes in the basin over the last 13 Ma to be established. We types are given by Meylan et al. (1982) and Stoffers et al. (1985) . Accounts of the analytical and dating methods have previously been reported by Stoffers et al. (1985) and Schmitz et al. (1986) . Figure 1 shows the locations of the sample sta tions. Bischoff et al., 1979) . The CaCO3 contents of deep-sea sediments can be calculated based on this information.
METHODS
The dating of the sediment cores was carried out by simultaneous determinations of the specific 232Th , 230Th and "'Pa (via 227Th) activities ob tained from alpha-spectra in the sediment samples. Thorium and uranium were separated from the samples by ion exchange and were electrodepos ited on stainless steel plates using the method de scribed by Mangini and Sonntag (1977 (Weber et al., 1995) . Sediments from Area 2 taken on the western flanks of the East Pacific Rise (EPR) at a water depth of 5,030 m show a sharp decline in the CaCO3 content in the upper layers of the sediment core and appear to be transitional between sedi ments from the crest of the EPR which contain abundant CaCO3 and those from the Southwestern Pacific Basin proper which contain low CaCO3 contents. A similar feature has been observed in sediments from the western flanks of the East Pacific Rise (EPR) at 16°S where this transition takes place at a much shallower water depth (4,100m) (Broecker and Broecker, 1974) . This difference reflects the greater depth of the CCD at 42°S which has been estimated to be about 4,700 m (Berger et al., 1976) . This change in the CaCO3 content with depth in the sediment col umn reflects the well-known interglaciallglacial variation in the biogenic carbonate flux in the oceans (Weber et al., 1995) .
The data show that, when allowance is made for variations in the CaCO3 contents of the sedi ments in the cores, the sediments are remarkably uniform in composition to depths of about 4.0 m (representing a time period of 60,000-340,000 years) and do not show the variation in composi tion observed in much longer cores from the equatorial and North Pacific (Leinen and Stakes, 1979; Leinen, 1987) . This suggests that the chemical characteristics of red clays at particular locations in the Southwestern Pacific Basin have remained relatively constant over this time period and that diagenetic effects have not led to large scale post-depositional remobilization of elements within the sediment column such as observed, for instance, in sediments from the Eastern Pacific (Graybill and Heath, 1984; Finney et al., 1988) . Factors controlling regional variations in the composition of the surface sediments in the Southwestern Pacific Basin have already received attention (Meylan et al., 1982; Stoffers et al., 1985 ) and these will not be considered further here.
ELEMENT ACCUMULATION RATES
From a knowledge of the sediment accumula tion rate and density (Schmitz et al., 1986 ) and the average element content of the sediment (Meylan et al., 1982; Stoffers et al., 1985) , it is possible to compute the element accumulation rate for the sediment by simple multiplication (McMurtry et al., 1981; Thomson et al., 1984) . Table 2 repre sents the first compilation of such rates for the Southwestern Pacific Basin. In fact, only limited data on element accumulation rates for normal deep-sea sediments are available, some of which have been summarized by Chester (1990) and Glasby (1991) .
The most striking feature of the data is the higher accumulation rate of the elements (Fe, Mn, V, Co, Ni, Cu, Zn, Pb) in sediments from Area 1 and Stn. 46KG which lie close to the crest of the East Pacific Rise (EPR). This suggests a hydro thermal component, although the values recorded here are not as high as those reported by McMurtry et al. (1981) for the EPR, by Cronan et al. (1986) and Walter et al. (1990) for the Lau Basin or by
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00 C` t` 00 00 00 r. O CT 00 I  I  I  I  I  I  I  I  I  I  I  I  I I  I  I Previously, Krishnaswami (1976) has con cluded that the authigenic precipitation rates of Mn, Co, Ni and Cu on the Pacific Ocean floor are nearly uniform and that variations in the absolute concentrations of these elements in the sediments probably reflect the local sedimentation rates. Our data indicate that the accumulation rates of these elements in Southwestern Pacific Basin sediments are similar to those obtained by Krishnaswami (1976) . It should be noted that these element ac cumulation rates are orders of magnitude higher than the diffusive flux of metals through pore wa ter in red clays (Klinkhammer et al ., 1982; Sawlan and Murray, 1983; Chester, 1990; Glasby , 1991) .
To quantify the contribution of detrital , bio genic, hydrogenous and hydrothermal sources to the sediments, the normative sediment analysis model was applied (Dymond, 1981) . The model converts chemical compositional data (on a car bonate-free basis) into quantitative estimates of the weight percent of five distinct components: 1) hydrothermal precipitates, 2) biogenic tests (i .e., the remains of planktonic organisms that fall to the sea floor, mainly opal), 3) detrital alumino silicates, 4) hydrogenous ferromanganese precipi tates, and 5) the insoluble residue of organisms (i.e., mainly Ba-rich remains from the dissolution of planktonic organisms). The patterns of distri bution of these components in the Southwestern Pacific Basin have been reported by Stoffers et al . (1985) . The rates of deposition of these compo nents have now been calculated based on the amount of the individual components in the sedi Table 3 and summarized in Fig. 2.
As expected, the accumulation rate of the de trital component decreases with increasing distance away from New Zealand. The minima in the de trital accumulation rates at Area 2 and Stns.
228KG-251 KG are probably the result of in creased erosion by the Antarctic Bottom Water in these areas as previously shown by Schmitz et al. (1986) . A clear increase in the biogenic opal ac cumulation rate is also observed at Stn. 251KG. The high biogenic silica content of the sediments at this station is probably a consequence of the northward flow of highly productive subantarctic Convergence there (Nayudu, 1971) . The residual phase is at a maximum in the area west of the EPR where the carbonate content of the sediments is high (Area 1-Area 2). Ba is the dominant component of the residual phase and is of bio genic origin. The accumulation rate of the hy drogenous phase throughout the Southwestern Pa cific Basin (excluding Area 2 Stn. 251KG) is fairly uniform with an average value of the 1.5 mg/cm2/ 1000 yrs (cf., Dymond, 1981) . The slight decrease in the accumulation rate of the hydrog enous phase in the vicinity of Stn. 242KG and Area 2 is probably due to erosion. The apparent increase in the hydrogenous phase towards the EPR is an artefact and results from the fact that the composition of the hydrogenous phase used in the Dymond model is not strictly correct in the vicinity of the EPR. According to Dymond (1981) , a significant percentage of the Ni content used to calculate the amount of hydrogenous phase is ac tually present in the hydrothermal phase near the crest of the EPR. Excluding sediments from the vicinity of the EPR, the hydrogenous component of the red clays of the Southwestern Pacific Basin averages about 1.6% of the sediment (on a car bonate-free basis). This is similar to previous es timates (Glasby, 1991) . The accumulation rate of the hydrothermal phase is 78 mg/cm2/ 1000 yrs at the crest of the EPR. This is of the same order of magnitude as determined by Dymond (1981) for the EPR taking into account the extreme variations in this component as a function of the volcanic activity and bottom water transport from the EPR. Other work has shown that the hydrothermal Mn accumulation rate falls off very rapidly with dis tance from the crest of the EPR from over 80 mg/ cm2/1000 yrs at the ridge crust to less than 2 mg/ cm2/1000 yrs 400 km from the ridge crest (Lyle et al., 1986; Glasby, 1991) . These data indicate a similar steep fall off in this component with dis tance from the ridge crest. Unfortunately, the di rection of advective transport of the hydrothermal plume at this latitude (42°S) is not known. Ac cording to Shimmield and Price (1988) , it is west at 19°S and east at 30°S. Hydrothermally-enriched sediments are thought to extend to the east of the EPR between 26°S and 40°S (Dymond, 1981) .
